- -

BA0Y36437

X

g fiLECoP.

A DESCOM STUDY

DESCOM

A COMPREHENSIVE STUDY OM THE USE AND APPLICATION OF
NUMERICAL CONTROL/COMPUTER-AIDED MANUFACTURING
EQUIPMENT IN DEPOT MANTENANCE CPERATIONS AT U.S.
ARMY DEPOT SYSTEM COMMAND (DESCOM) DEPOTS.

JULY 1979

79 09



.- UNCLASS . TV e e e el e s e e

SECURITY CL assiFitATION OF THIS PAGE (When Date Entered)

‘o

1

REPORT DOCUMENTATION PAGE

1. REPORT NUMBER

N/A -

READ INSTRUCTI
BEFORE COMPLETIN
2. GOVY ACCESSION NO.| 3. RECIPIENT'S CATALOG NUME

a. Tn’§£ b-;)submu)

Numerical Control/Computar Aided

Manufactur‘ing (NC/CAM) ,stady? DL SCon, S‘tudy\

5. _TYPE OF REPORT & PERIOD

(e o,

7. AUTHOR(a)

6. PERFORMING ORGREPOAT r‘

-

RUS ,I Harris E. ﬂ?usfgl/ /

9. PERFORMING ORGANIZATION NAME AND ADDRESS

8. CONTRACT OR GRANT NUMB

44
usscou{g%gggmento Army Depot {5BSSA=C)
Sacramento, CA 95813

1. CONTROLLING OFFICE NAME AND ADDRESS

10. PROGRAM ELEMENT, PROJEC
AREA & WORK UNIT NUMBERS

OMA 738017.C200140 |

%
" {
12! EPORT DATE"" g
US Army Depot System Command 979 "/ |
Chambersburg, PA 17201 - WU A s !
336 f
14, MONITORING AGENCY NAME & ADDRESS(/! ditferent from Controlling Oftfice) 15. SECURITY CLASS. (of thia teport)
e !
IR \ UNCLASS i
~ 15a. DECL ASSIFICATION/ DOWNGR
p ! SCHEDULE
e R L ek
] 16. DISTRIBUTION STATEMENT (of this Report)

Distribution of this document is unlimited.

18. SUPPLEMENTARY NOTES

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, If different from Report)

19. KEY WORDS (Continue on reverse side if necessacy and identify by block number)

Station; (U) Maintenance.

a—)

20. AD CT (Continue on reverse side Iif

. (U) Survey; (U) Evaluation; (U) SA-PPP; (U) Active Army; (U) Base, Camp or

'y and identify by block number)

set of parameters for DESCOM activities.AU)

n light of the fact that three separate GAO reports indicated that ‘:
activities within DOD must do more to realize the full benefits of NC/CAM,
the Study Group engaged in a one-year comprehensive effort to investigate,
standardize, resolve, and define the many associated elements with a clear

ﬂ'/%??{f 468 AV

DD 385 1473

EDITION OF | NOV 68 1S OBSOLETE

UNCLASS

SECURITY CLASSIFICATION OF THIS PAGE (When Data ﬁc%



UNCLASS

¢
SECURITY CLASSIFICATION OF THIS PAGEM ;

The study resulted in several recommendations in each of the following *
subject areas, with the goal of fully implementing the use of NC/CAM -equip-
ment throughout DESCOM: NC/CAM machines, Tools and fixtures, Computer
hardware, Controllers, Parts programming and accessories, Interactive

graphics systems, Procurement, DESCOM-wide NC management, Depot-level NC
management, NC maintenance, and Training.(U)

Although the study has been completed an NC/CAM Control Center is being
] established at Sacramento Army Depot with the primary functions of providing

advisory and consultant service to depots, and to assist them in the
implementation of NC/CAM requirements.(U)

g

L

k1
¥
T
‘. .
{
14
E V_ ]
,;‘“‘

SECURITY CLASSIFICATION OF THIS PAGE(When Date Bntered)
RR—

St s o e

w
e tal vy,
- . 4 - e L SRR A - »
o Y \, it Ty & s
LT e N iy : R ’




KC/CAM ’ ﬂ
A DESCOM STUDY

JULY 1979

TABLE OF CONTENTS

PAGE %
CHAPTER 1. PROJECT EXPLANATION 1-1
1-1. INTRODUCTION 1-1 :
1-2. BACKGROUND 1-1
1-3. PROJECT PERSONNEL 1-3
1-4. PLAN OF ACTION 1-4 '
1-5. CONCLUSION 1-7 |
CHAPTER 2. SUMMARY OF OBJECTIVES 2-1
2-1. INTRODUCTION 2-1
2-2. SUMMARY RESULTS 2-1 ‘
a8, POLICY FOR STANDARDIZING 2-1 ‘
b. IDENTIFY & DESCRIBE FUNCTIONS 2-2
; c. DESCOM NC/CAM CONTROL CENTER 2-2
. d. PLANNING NC MACERINE PURCHASE 2-2
e. INVENTORY OF SPARE PARTS 2-2
f. MACHINE UTILIZATION - 2-3
§. MANAGEMENT AND CONTROL 2-3
h. REDUCE NATIONAL INVENTORIES 2-4
i. POST BENEFIT ANALYSES 2-5
j. USE OF COMPUTERS, CONTROLLERS, CAM =-=w—we=== 2-§ 4
k. DEVELOP REGULATIONS 2-5
2-3. CONCLUSION 2-5
CHAPTER 3. IMPLEMENTATION 3-1
3~1. INTRODUCTION 3-1
3~2, IMPLEMENTATION RESULTS 3-2
! 3-3. FORMAL REPORTS 3-3
a. SACRAMENTO ARMY DEPOT, 7 May 1979
{ b. CORPUS CHRISTI ARMY DEPOT, 16 May 1979 o
. c. ANNISTON ARMY DEPOT, 17 May 1979 . '
d. LETTERKENNY ARMY DEPOT, 17 May 1979 i

e. PUEBLO ARMY DEPOT ACTIVITY, 21 May 1979 ;
f. RED RIVER ARMY DRPOT, 23 May 1979 :

i

P C ’ ) e v cQAM .“S ) T R oo

v-",.k@i;;}g“s e Y ‘ "';M‘v& 6 ',,- i !

L B




v e w——

PAGE

g. NBEW CUMBERLAND ARMY DEPOT, 24 May 1979

h. TOOELE ARMY DEPOT, 25 May 1979

i. SAVANNA ARMY DEPOT ACTIVITY, 29 May 1979 .
jo TOBYHANNA ARMY DEPOT, 30 May 1979

ER A e N e

3-4. SUMMARY AND CONCLUSION 3-2 ‘
CHAPTER 4. SUMMARY OF RECOMMENDATIONS 4-1
4-1. INTRODUCTION 4-1
4-2. RECOMMENDATIONS 4-1
a. NC MACHINES 4-1
b. TOOLING 4-1
¢. COMPUTER HARDWARE 4-2
d. CONTROLLERS 4-2
e. PARTS PROGRAMMING 4=3
f. INTERACTIVE GRAPHICS 4-3
g. PROCUREMENT 4=4
h. DESCOM LEVEL MANAGEMENT 4=4
i. DEPOT LEVEL MANAGEMENT 4=5
j+ NC MAINTENANCE 4-5
k. TRAINING 4-6
APPENDIX A. NC MACHINE TOOLS AND TOOLING A-1
1. INTRODUCTION A-1
2. HARDWARE A-1
3. BASIC NOMENCLATURE OF NCMT A-6
4. TOOLING A-8
5. CONCLUSION \ A-13
APPENDIX B. NC SOFTWARE B-1
1. IMNTRODUCTION B-1
2. PARTS PROGRAMMING LANGUAGES B-1
a. APT B-2
b. COMPACT IX B~3
¢. DERIVITIVES OF APT B-5
3. SOFIWIRED CONTROLLERS B-6
4. INTELLIGENT TERMINALS B-8
3. RECOMMENDATIONS B3-10

ii




APPENDIX C.

1.
2.

3.

4.
APPENDIX D.

1.
2.
3.
4.
5.
6.

APPENDIX E.
1.

2.
3.

4.

INTELLIGENT HARDWARE

INTRODUCTION
FACTS

a. SYSTEM I

b, SYSTEM II

c. SYSTEM III
d. INTERACTIVE SYSTEMS

DISCUSSION

a. COMPARISONS
b. DIRECT MANUAL PROGRAMMING

¢. COMPUTER-AIDED PROGRAMMING
d. COMPROMISES

e. COMPUTER SYSTEMS

f. CONTROLLERS
8. ADAPTIVE CONTROL

h. TRAINING

SUMMARY AND CONCLUSIONS

PROCUREMENT

INTRODUCTION

AUTHORIZATION
FUNDING

ACQUISITION

SITE PRETARATION

SPECIFICATIONS

WORK-MIX ANALYSIS

INTRODUCTION

INPUT DATA

OUTRUTS

8. WORK-MIX ANALYSIS INQUIRY

b. WORK-MIX ANALYSIS SUMMARY

c. WORK-MIX ANALYSIS REPORT

APPLICATION OF WORK-MIX ANALYSIS IN PROCUREMENT -

iii

c-10

c-13
c-16
c-17

c-19
D-1

D~-1
D-1
D=3
D-8
D-10
D-11

E-1

E-1
E-2
E-3

BE-3
E-3
B-4




5.

6 L]
APPENDIX F.

1.
2.

3.

4.

5.

APPENDIX G.

1.
20
3.
k.

a. NC OR CONVENTIONAL MACHINE TOOL =====-—======-=
b. SELECTION OF EQUIPMENT TYPE
c¢c. SPECIFICATION OF EQUIPMENT PARAMETERS -=-=-~-

APPLICATION IN DAY-TO-DAY OPERATIONS ====-——=====

&, CHECKLIST
b. BREAKEVEN POINTS

DISCUSSION

DAY-TO-DAY OPERATION

INTRODUCTION
EFFECT ON THE ORGANIZATION

a. THE WORK FORCE
b. FLOOR SPACE
c. PLANT COORDINATION

MAINTENANCE

s, IN-HOUSE OR BY CONTRACT?
b. PREVENTIVE MAINTENANCE
c. TEST INSTRUMENTATION
d. SPARE PARTS

NC UTILIZATION

a. COMMERCIAL PRACTICES
b. DOD CONSIDERATIONS
c. UTILIZATION RECORDS

POST ANALYSIS

a. DOD REQUIREMENTS
b. PROPOSED POST ANALYSIZ PROCEDURE ~===========
c¢c. DISCUSSION

SKILLS AND TRAINING

INTRODUCTION
PARTS PROGRAMMERS
ELECTRONIC & MECHANICAL MAINTENANCE ~——==—======-
NC OPERATORS

iv

PAGE

E-6
E~7
E~7

E~7

E-7
E-8

F-1
F-2

F-2
F-4
F-4

F-5

F-6
F-7
F-7
F-8

-9
F=9

-9
F-10

F-11

F-11
F-12
F-13

G-1

G-1
G-2
G-4

e




APPENDIX H.

5'
6.

1.
2.
3.

5.
6.
7.
8.
9.

OVERALL CONCEPTS

PAGE

NC COORDINATOR
OTHER CONSIDERATIONS

INTRODUCTION

COMPUTER-AIDED MANUFACTURING STATUS ~===~~~=== H-§

SPECIAL CAM APPLICATIONS

CAM AND COMPUTERS

COMPUTER-AIDED DESIGN
ECONOMICS

INVENTORY HIGHLIGHTS

ROBOTICS

SUMMARY AND CONCLUSIONS

G-5
G-7
B-1
B-1
H-9
H-12
B-12
H-15
B-17
H-18
H-21
e
AccessionFor /
NTIS GRAKI ™
DDC TAB . U]
Unannounced [_‘_]
Justificotion ____
By S
_pistriretionl o
ﬁi” ,; VA PRt P ,-— —v
o E T Ll
Dist | civl wl




CHAPTER 1

PROJECT EXPLANATION

1-1. INTRODUCTION.

This final report for the DESCOM NC/CAM Study represents the results ,
of a one-year comprehensive effort, and details the general findings and
recommendations of the Study Group. A considerable amount of research
and investigation was conducted by participants from all DESCOM
installations. In addition, contacts and visitations to a number of
Army, Navy, and Air Force installations, other Federal Agencies, and
commercial industries, were beneficial in arriving at the final result.
A wide variety of data, technical reports, correspondence, brochures,
etc., and general discussions all were useful in analyzing and defining

the specific courses of action to follow and resulted in the positive
results of the study.

r SRS SRS S

There was much coordination, and the group received excellent
cooperation throughout. The enthusiasm, eagerness, and positive
attitudes reflected by various personnel at each of the depots are just
small indicators that the study was proper, necessary and worthwhile.
The total success of the project will be measured by the future results
from implementation and application of the concepts.

1-2. BACKGROUND.

~ There has been a real need for a study of this magnitude for a number
of years. Numerical Control (NC) has been in use since the early 1950's,
but there has been no meaningful move to investigate, standardize,
resolve, or define the many associated elements with a clear set of
parameters for DESCOM activities. There was an apparent misunderstanding
and lack of appreciation for the increased capabilities, value, and
benefits of NC/CAM. In addition, there was no regulation or directive
which clearly defined NC/CAM equipment requirements, justifications,
methods, or sequences of acquisition, as well as a variety of important
and critical operating conditions, techniques and standards.

The General Accounting Office (GAO) reported in three separate
reports (24 September 1974, 26 June 1975, and 17 January 1979) that
activities within DoD must do more to realize the full benefits of
NC/CAM. It indicated that costs for maintaining, repairing, and i
overhauling weapons systems are enormous and sre rising. It further f 4
pointed out that NC/CAM offers benefits, if managed properly, in terms of ‘

meeting mobilization requirements and achieving greater efficiencies and
improved economies.

1-1
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The use of NC/CAM equipment can produce meaningful and measurable
benefits. The GAO reported the following advantages:

a. Increased productivity.

b. Reduced tool and fixture storage.

c. Faster setup time.

d. Reduced parts inventory.

e. Speed of engineering changes.

f. Better accuracy and uniformity of parts.
g. Better Quality Control.

h. Reduction of parts handling.

i. Reduced skill level.

In a broad sense, a numerically controlled system is a machine that
is controlled automatically by coded instructions. More precisely, it is
a system in which programmed numerical values, stored in some form of
input medium, are automatically read and decoded to cause a corresponding
movement of the machine it is controlling. An NC/CAM system has two
basic elements; the machine which does the work, and an electronic
control unit which directs the machine's motions. Both operate as an
integrated unit. A few NC/CAM machines operate directly from computers,
but most get instructions in the form of punched tape. The applicaticus
of NC/CAM are virtually limitless. It can be applied to any operation in
which a tool or workpiece is moved from one point to another and stopped,
and then the work is done. Although most NC/CAM equipment is metal
working, its applications include electronics manufacturing, glass
making, food processing, materiel handling, drafting, woodworking,
plastics and inspection, just to name a few.

Numerical control, like most technologies, is an advancing and
evolutionary process. Hard-wired systems, which were universal a few
years ago, have given way to minicomputers and microprocessors which are
less costly and more reliable and have greater capability. Further,
computer graphic systems for part design, part programming, and shop
management information systems, are progressing at a fast rate and are
expected to increase productivity and reduce manufacturing costs
substantially.

Because of a lack of overall direction or coordination, the GAO
stated that there have been varying and inadequate degrees of attention

1-2
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among the service activities to NC/CAM as a productive mode of
manufacturing. As a result, there is still no overall direction or
guidance established. This condition prompted DESCOM to initiate and
conduct its own study on the use of NC/CAM within the DESCOM complex.

1-3. PROJECT PERSONNEL.

The project was initiated on 3 April 1978, as a result of a telephone
conversation between Mr. Harry Dell, DESCOM, and Lt. Col. Ancil Pressley,
Comptroller, SAAD. A teletype message (041630Z, April 1978, DRSDS-PMI)
(See Fig. 1-1) the following day officially tasked the Sacramento Army
Depot to conduct the study. An initial task force was established, =»ud
consisted of personnel at SAAD, and points of contact at all affected
depots. They are as follows:

a. Russell E. Harris, SAAD (Project Leader)(borrowed from
Directorate for Services).

b. Bernard 0. Grindle, SAAD (borrowed from Directorate for »
Maintenance).

c. Elwood M. Bourtayre, SAAD (borrowed from Comptroller)(See Note 1).
d. Roy Oliver, CCAD.

e. Lee Williams, TEAD.

f. Jerry Marks, ANAD, (later replaced by Shelley Sewell).

8. James Shindle, LEAD.

h. Edward Slimak, TOAD.

i. Oscar Zeiders, NCAD, (later replaced by Martin Pickle).

j. Joseph Moore, RRAD, (later replaced by Marshall Foster).

k. Kenneth Crank, PUDA, (later replaced by Henry Musso).

1. Don Fratangelo, SEAD, (See Note 2).

n.) Don Nieminen, SHAD, (later replaced by William Carson)(See
Note 3).

n. Dolan Reynolds, SIAD, (See Note 4). .

o. Dr. Prank J. Janza, SAAD, {See Note 5).

1-3

i e e g o o <4 vy = . R T L B




p. Dr. Karl E. Stoffers, SAAD, (See Note 5).
q. Steven Sasaki, SAAD, (See Note 6).
r. William Humenick, SAAD.

MOTE 1: Elwood Bourtayre left the project and resigned from Federal
- Service in April 1979, to pursue another career. Ko repla:ement secured.

NOTE 2: Don Fratangelo retired from Federal Service in December 1978.
There was no replacement secured.

NOTE 3: William Carson dropped from the study in March 1979, due to wore
urgent requirements at SHAD. No replacement.

NOTE 4: Dolan Reynolds is Chief, Equipment Management Division, SIAD,

and his responsibilities were such that prevented his active
participation. No replacement.

NOTE 5: Dr. Frank Janza and Dr. Karl Stoffers are Professors of
Electrical and Electronic Engineering at California State University,
Sacramento. They provided part-time and limited full-time effort during
the entire life of the project.

NOTE 6: Steven Sasaki was a summer hire in 1978 only, and provided
clerical support of project documents. No replacement secured.

NOTE 7: All other personnel remained active with the project until final
completion.

1-4. PLAN OF ACTION.

The Study Plan of Action (See Fig. 1-2), which was officially
endorsed by BG James S. Welch, Commander, US Army Depot System Command,
on 10 July 1978, requested the support of all depots. It was pointed out
that "the use of NC/CAM equipment could enhance the capability of each
depot, while reducing the cost of operations.” Further, "the goal is for

o full implementation of the use of NC/CAM equipment throughout DESCOM."

Once the total staffing was established, research and investigative
action commenced. A wide assortment of available documents (textbooks,
letters, publications, reports, directives, regulations, standards,
specifications, etc.) were reviewed in order to establish and define
elements and topics which were to receive comprehensive investigation.
This resulted in a set of parameters and guidelines for the acquisition,
use, and management of NC/CAM equipments and establishment of a
regulation. A series of visits to various Govermment installations

1-4
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(Army, Navy, and Air Force) were scheduled to observe NC operations and
to secure appropriate information and ideas. They included:

a.
b.
ce
d.
e.

f.

1.

Mo

Ne

£

Anniston Army Depot, Amniston, AL

Corpus Christi Army Depot, Corpus Christi, TX
Tobyhanna Army Depot, Tobyhauna, PA
Watervliet Arsenal, Watervliet, NY

Rock Island Arsenal, Rock Island, IL

Tinker Air Force Base, Oklshoma City, OK
Kelly Air Force Base, San Antonio, TX

Hill Air Force Base, Salt Lake City, UT
Wright-Patterson Air Force Base, Daytoa, OH
Warner-Robbins Air Force Base, Warner-Robbins, GA
McClellan Air Force Base, Sacramento, CA
Naval Avionics Center, Indianapolis, IN

Naval Air Rework Facility, Paturent River, MD
Naval Air Rework Facility, San Diego, CA
Naval Air Rework Facility, Norfolk, VA

Naval Air Rework Facility, Cherry Point, NC
Naval Air Rework Faéility, Pensacola, FL
Naval Air Rework Facility, Alameda, CA

Naval Weapons Station, Seal Beach, CA

Attendance and participation in various industry trade and tool

shows, seminars and symposiums, and factory tours, also contributed to
the study effort. They included:

b.

e Y SE S

National Machine Tool Show, Chicago, IL
CAD/CAM VI Confereace and Show, Los Angeles, CA .
1-5
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d.
e.

f.

8

NC Society Meeting, Los Angeles, CA

Manufacturing Management and Technology Conference, Palo Alto, CA

Group Technology Seminar, Arlington, TX

Otis Manufacturing Cowpany, Carrolton, TX

Hewlett-Packard, Palo Alto, CA

Interest in the study was evident, and the group was requested to
provide briefings at various conferences and workshops, as follows:

b.
C.
d.
e.

£.

8o

Director for Maintenance Conference, Alta, UT

DESCOM Commanders' Conference, Sacramento, CA

DoD NC/CAM Workshop, Memphis, TN

DoD Conference, Pentagon, Washingtonm, D.C.

DESCOM NC/CAM Conference, Sacramento, CA

NC/CAM IPR Conference, Corpus Christi, TX

Industrial Robot Conference, Hill Air Force Base, UT

After research was performed and data analyzed, a list of 26 elements
was defined, which formed the basis for this final report. They cover a
wide spectrum, and consist of topics that must be considered when
establishing or expanding an NC/CAM operation. These elements are:

£f.

8.
h.

NC Hardware
Tooling

Spare Parts

NC Software

Parts Programming
Post Processors
Data Interchange

Computers

i.
i.
k.
1.
=,
n.

Q.

Controllers
Interactive Graphics
Adaptive Controls
Authorization
Funding

Acquisition

S8ite Preparation

Specifications

1-6




|,
q. Maintenance v. Computer-Aided Manufacturing (CAM)
r. Workload Mix w. Computer-Aided Design (CAD)
s. Utilization x. Economics

' t. Skills y. Other Prejected Uses

L.

u. Effects on Organization z. Training

Details pertaining to these elements are discussed in Appendix A
(Hardware), Appendix B (Software), Appendix C (Intelligent Hardware),
Appendix D (Procurement), Appendix E (Work-Mix Analysis), Appendix F
(Day-to-Day Operation), Appendix G (Skills, Training, and Impact on
Organizations), and Appendix H (Overall Concepts).

The plan of action also contained a Milestone Chart (See Fig. 1-2).
Progress toward final completion remained on schedule throughout the
entire study period. The ability to achieve and maintain project actions
on-schedule must be reflected by the type and style of participating
personnel., They were eager, dedicated, and enthusiastic toward reaching
the final conclusion of the project. In addition, the total support and
cooperation provided by the many individuals contacted during the life of
s the study, was exceptional.

1-5, CONCLUSION.

The staff assigned to conduct this comprehensive study, together with
all of the points of contact at each depot, were very pleased to have had
the opportunity to participate. The challenge presented by the many
aspects of the study and the results obtained, were worth the effort. It
is the goal of the group that these results will benefit all of DESCOM,
by paving a new direction, whereby improved productivity will occur with
a significant reduction in operating costs. The "road map" has been
established and the depots now have a “green light" to move forward. The
NC/CAM Study Group is prepared to provide additional service, as
advisors; as consultants; or even to perform a new independent
investigation if appropriate and if requested.

The details explained in the following chapters, and appendices,
should help to highlight and define the parameters, guidelines,
conditions, controls, and operating criteria fer the use of NC/CAM
equipment at all installations within the US Army Depot System Command.
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DEPARTMENT OF THE ARMY |
US ARMY DEPOT SYSTEM COMMAND ‘ i
CHAMBERSBURG. PENNSYLVANIA 17201

10 JuL 78

IN REPLY REFER YO

oRsos- CG |
SUBJECT: Numerical Control/Computer-Aided Manufacturing (

SEE DISTRIBUTION

1. Reference is made to message 041630Z Apr 78, DRSDS-PMI, Subject:
Numerical Control Equipment (NCE).

2. Attached as Inclosure 1 is a copy of the Plan of Action for an
in-depth study to identify and evaluate the use of Numerical Control/
Computer-Aided Manufacturing (NC/CAM) equipment within DESCOM,

- Sacramento Army Depot (SAAD) has been tasked to conduct the study and
will require participation and input from each depot that has a
maintenance mission.

| 3. I fully indorse this study, and your support is required to assure
success. The use of NC/CAM equipment could enhance the capability of

each depot, while reducing the cost of operations. The goal is for

full implementation of the use of NC/CAM equipment throughout DESCOM.

1 Incl
as

DISTRIBUTION:

Cdr, Anniston Army Depot
Cdr, Corpus Christi Army Depot
Cdr, Letterkenny Army Depot
Cdr, New Cumberland Army Depot _ ' :
Cdr, Pueblo Army Depot Activity i
Cdr, Red River Ammy Depot .
Cdr, Sacramento Army Depot
— Cdr, Seneca Army Depot
Cdr, Sharpe Army Depot
Cdr, Sierra Amy Depot
Cdr, Tobyhanna Army Depot
Cdr, Tooele Army Depot

(Info copfes to each Dir/Maint) Figure 12




SDSSA-C 19 June 1978
STAFF STUDY '

PLAN OF ACTION

1. STUDY TITLE: Numerical Control (NC) and Computer Aided Manufacturing
(CAN) .

2. PURPOSE: To conduct an in-depth study to clarify and define the 1
conditions, parameters, controls, and operating criteria of NC equipment;
to develop a method and system to enable DESCON depots to become aware
of the capabilities and benefits of NC and CAN; to identify functions,
operations and tasks at DESCOM depots which are S&ng performed with
conventional methods, that should be done with NC; to assist in the
acquisition and establishment of effective NC/CAN facilities; and to y
conduct follow-on evaluations.

3. STUDY SPONSOR: U.S. Army Depot System Command (DESCON).
4. STUDY A@NCY.— Sacramento Army Depot (SAAD). {
5. AUTHORITY: MNessage §41639Z Apr 78, DRSDS-PNI (Atch 1). . J
6. SCOPE: i'hisv study applies to all depots within DESCON. :
7. BACKGROUND: Numerical Control machines have been in use for several

years, but there has been no apparent move to investigate, standardise,
resolve, or define the many associated elements with a clear set of
parameters. There is an apparent misunderstanding and lack of appreciation
for the increased capabilities, value, and benefits of NC and CAN within _
DESCOM activities. In addition, there is no current regulation or directive ‘
which clearly defines NC equipment requirements, Justifications, methods, !
or sequences of acquisition, as well as a variety of important and critical :
operating conditions, techniques and standards. ‘

8. STATENENT OF THE PROBLEN:

a. 7o investigate and determine the requirements, standards, Justi-
fications, methods, and sequences for acquiring WC and CAN equipment.

b. To research, review, and define:
(1) NC Hardware and Software
3 . (2) Parts Programming Languages

(3) 1Tooling requirements and coding
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' (4) Preventive and repair maintenance needs

(5) Skills and training requirements




(6) Methods of approval and fanding

o ames=

(7) Machine utilization
(8) Workload mix
(9) Computer-Aided Manufacturing

c. To review, analyze and define Computer Assist Part Programming
and Direct Computer Control. )

d. To investigate and determine the method for standardization
of NC Tape Codes and language characteristics, and how they can be applied
at DESCOM depots.

e. To review and determine the method for inter-depot transmission
or interchange of NC Tapes and Data Packages, and how they will be
cataloged and controlled.

f. To investigate and identify the type and location of a centralized
control center for NC acquisition and use.

g. 7o research and develop the operating criteria, characteristics,
procedures, and regulatory controls. '

9. ASSUNPTIONS :

a. That the use of NC/CAN equipment ig feasible and possible at all
DESCON depots that have a maintenance mission.

b. That standardization of NC Hardware and Software is desirable
and possible. :

10. OBJBCTIVES: ’ )

a. Develop and enforce a policy for standardizing both NC Hardware
and Software.

b. Inbrovc the system for identifying and describing functions,
operations, and tasks to be performed with NC machines, and provide
guidance and criteria for defining and evaluating workload mix.

c. Define and establish a DESCON NC/CAN Control Center with total {
responsibility for the implementation and control over the NC Program,
to. include the authorization, funding, and acquisition of NC Hardware, !
Software, and all associated ancillary equipment and programs.

d. Improve the planning for NC machine purchases, by developing
guidelines for NC/CAN as a total production system (i.e., computer
support, organizational responsibility, trained personnel, spare parts,
prompt installation, etc.), and the preparation of accurate and meaningful
Justifications.
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.@. Establish a centralized DESCON inventory of NC machine spare
parts, to include policy guidance for standardization and elimination
of duplicate parts, and establish a simple, effective and timely method
for requisitioning parts from the inventory when required to repeir
and/or refurbish existing NC machines.

f. Clarify and define the policies on machine utilization and
reserve capacity of NC equipment to obtain maximum use of such eguipment.

g. Improve the management and control of Numerical Coatrol. Provide
specific guidance for:

(1) Personnel training on NC equipment (Hardware and Software)
(2) Datailéd criteria and procedures, including cost comparisons

(3) Adegquate and effective preventive and repair maintenance
programs

(4) Better organized system for exchanging work between similar
activities.

(5) A more activé campaign of informing and educating personnel
and managers on the capabilities and benefits of NC.

h. Provide guidance for reducing national inventories of selected
repair parts through the use of NC equipment, and of exchanging
NC Data Packages.

i. Establish uniform guidelines on developing post benefit analyses
to more accurately disclose the true savings and costs of NC equipment.

j. Analyze the contribution and use of computers, controllers, and
computer-aided manufacturing, and define conditions for application at
DESCOM depots.

k. Examine, correct, and/or develop regulations, and procedures
regarding NC equipment acquisition, maintenance, utiliszation, and
personnel training.

1. Identify and define skill levels, to include operator, program-
mer, coordinator, maintenance personnel, and tooling specialists. Also,
define the degree and type of training required for each skill.

11. TINEFRANE: The study is expected to be completed by the end of FY-79.

12. CONSTRAINTS: There are no known constraints at this time.

13. REPORTS AND FINDINGS:

a. Weekly progress reports will be provided to DESCON, ATIN:

DRSDS-PMI (Harry Dell), via telephone. Also, local command will receive
concurrent reports.




-b. Briefing sessions will be given on a periodic basis, with a
formal in-process briefing scheduled during the 4th DESCON Directors
for Maintenance Conference (17-21 July 1978, Alta, Utah) and the 5th
DESCOM Depot Commanders' Conference (l1-3 August 1978, Sacramento,
California). Additional briefing sessions will be provided as requested.

¢. Final report, with recommendations, will be documented and sub-
mitted to DESCOM, for review, approval, implementation, and othar actions .
as required.

l14. STUDY PERSONNEL (POINTS OF CONTACT):
a. Russell Harris, GS-11, Projcct. Leader, SAAD
b. Bernard Grindle, GS-9, SAAD
c. Elwood Bourtayre, GS-9, SAAD
d. Roy Oliver, GS~12, CCAD (Corpus Christi Army Depot)
e. Lee Williams, GS-9, TEAD (Tooele Army Depot)
f. Jerry Marks, GS-12, ANAD (Anniston Army Depot)
g. James Shindle, GS-10, LEAD (Letterkenny Army Depot)
h. Edward Slimak, GS-10, TOAD (Tobyhanna Army Depot) _
i. Oscar Zeiders, GS-11, NCAD (New Cumberland Army Depot) “Tesmateni Vealef

j. Joseph Moore, GS-11, RRAD (Red River Army Depot) — W;L' Q,

k. Kenny Crank, GS-12, PADA (Pueblo Army Depot Activity)

l15. STUDY MBTHODOLOGY :

a. Make initial contact with all DESCON depots. Secure name, address,
‘and telephone numbers of Points of Contact (POC) at each depot. (This
has been accomplished).

b. Study team members will research and review available documents
(textbooks, publications, letters, reports, etc.) in order to establish
and define elements and topics which will require comprehensive investi-
gative action.

c. Team members will visit selected installations in order to
secure information.

4. POC's will provide specific data regarding Numerical conéml
operations at their particular installations, i.e., inventory of equipment,
procedures, technigues, etc. (This has been accomplished.)

e. POC’s may be required to travel to SAAD to assist in evaluating
specific data, and to provide assistance and investigative research and
evaluation.

e
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f. The study team will review, analyze, and catalog all factual
data. Discuss and define problems and causes.

g. The study team will conduct in-depth research and analyses of
specific program elements and provide recommendations for accomplishment.

h. Results will be reviewed, consolidated, and specific guidelines
will be developed.

i. The study team will visit each DESCOM Depot that bhas a Naintenance
migsion. Observe and evaluate operations, and tasks, and identify those
that could be performed effectively using NC/CAM techniques and equipment.

j. The study team will determine and identify the specific items of
NC/CAN equipment (and any assocliated equipment) which should be secured
by the depot to perform the appropriate tasks or operations.

k. Results of all findings will be documented and the final study
report, with recommendations and actions taken, will be submitted through
command channels for review, approval, and final implementation.

l. Periodic briefings of progress actions will be conducted with
appropriate personnel at depot and DESCOM levels. Final briefing will
be conducted at Command Headgquarters.

16. ATPTACHMENTS:

a. Message 0416302 Apr 78, DRSDS-PMI

RUSSELL E. HARRIS

Project Leader
NC/CAM Study Group

b. Milestone Chart

CONCURRENCE :

7

ANCIL R. PRESSLRY, CE, Comptroller

A
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Chapter 2

SUMMARY OF OBJECTIVES

2-1. INTRODUCTION.

The accomplishment of any study must be predicated upon certain goals
or objectives. The final result, and the final evaluation against these
objectives, will dictate how successful the particular study was, and if
all requirements or conditious were met. In short, it becomes a "report
card,"” for the project.

The NC/CAM study contained twelve (12) objectives. These were
specifically defined in the original Plan of Action, dated 19 June 1978,
A complete appraisal of these objectives is included within the various
appendices, where detailed explanations are provided for specific
elements and topics. The following is a summary of the resulta of each
objective, and its accomplishment.

2-2. SUMMARY RESULTS.

All of the objectives were met within the limits of present day
procedures, and capabilities existing at the depots. Most of the
objectives were specific to actual conditions, and were answered
explicitly. Others were found to be interdependent, and thus required
some restatement of existing concepts, procedures, or solutions. The
objectives are defined as follows:

a. Develop and enforce a policy for standardizing NC Hardware and
Software. It is not possible to establish a true standardization
policy. It is more proper to establish a system of commonality.
Standardization does remove many of the time-consuming problems and
reduces the cost encountered in manufacturing. However there is a limit
as to how far standardization can be applied, let alone, be implemented.
Within the depot system, specific NC machines for a given depot must be
determined based on the mission and the results of a Workload Mix
Analysis. Although the same machine is not applicable to every depot, it
can be used to provide a common support to a similar mission. In
tooling, the need for commonality, not standardization, is recommended
for the NC machine tool spindles. They should have the same taper. This
would further provide commonality of tool changers. In the Software
area, there is commonality among features of Parts Programming languages,

Controllers, and Intelligent Terminals. For further details, see
Appendices A, B, and C.




